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SCIENTIFIC PERFORMANCE OF THE ISDC QUICK LOOK ANALYSIS 
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ABSTRACT 



The INTEGRAL Science Data Centre (ISDC) rou- 
tinely monitors the Near Real Time data (NRT) from 
the INTEGRAL satellite. A first scientific analysis 
is made in order to check for the detection of new, 
transient or highly variable sources in the data. Of 
primary importance for this work is the Interactive 
Quick Look Analysis (IQLA) , which produces JEM- 
X and ISGRI images and monitors them for interest- 
ing astrophysical events. 
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1. INTRODUCTION 



The Operations Team of the INTEGRAL Science 
Data Centre (ISDC) provides coverage for the mis- 
sion every day of the year, between the hours of 9am 
and 6pm, and consists of a Coordinator, two Oper- 
ators and a Scientist on Duty drawn from a pool of 
ISDC collaborators l)Courvoisier et all 1200 3). Near 
Real Time (NRT) telemetry is received continuously 
from the satellite, via the Mission Ope rations Cen- 
tre ( MOC), at a rate of ~ 100 kbits/s l|Much et all 
2003). Of the total mission time, approximately 78% 
is spent in science pointings. The Operations Team 
is responsible for checking, processing and archiv- 
ing the telemetry data, as well as distributing data 
products to the scientific community with the archive 
team. 

Within the Operations Team, the Scientist on Duty 



is primarily responsible for making the first sci- 
entific analysis of the data, monitoring the sta- 
tus of the scientific instruments, and also dealing 
with triggers from the INTE GRAL Burst Alert Sys- 
tem l|Mereghetti et al1 l2003). The Interactive Quick 
Look Analysis (IQLA) software is used to display 
high energy images, as soon as they are available, 
and allows the ISDC Scientist on Duty to inspect 
each image for interesting astrophysical events and 
to confirm alerts raised by the analysis pipeline. 



2. ISDC SCIENCE MONITORING 



The NRT telemetry is received by the Operators 
and processed by a series of autonomous analysis 
'pipelines' running on the operations computer net- 
work, which is isolated from the outsid e world. Im- 

iDl2003) 



ages for the J EM-X ijLund et aUl2003fl and ISGRI 
l|Lebrun et al.ll2003[) instruments are automatically 
produced for each Science Window (ScW), with a 
delay of about 2 hours from the end of the ScW. The 
length of one ScW is generally between 0.5-1.0 hours 
long, depending on the specific observation parame- 
ters (I Jensen et all 12003). Approximately 2% of the 
available science data is lost in short gaps, which do 
not affect IQLA. However, IQLA is not able to pro- 
duce images for a further < 2% of data where the 
gaps have a significant duration when compared to 
the length of the ScW. 

Images are made in two bands for both instruments: 
3-10 keV and 10-30 keV for JEM-X, and 20-60 keV 
and 60-200 keV for ISGRI. Images are not made for 
SPI since it has poorer sensitivity and angular resolu- 



Figure 1. A typical IQLA image, made from ISGRI 20-60 keV NRT data. A number of sources are clearly 
detected. The Scientist on Duty can fully interact with the display and show various information, such as: 
Catalogue sources that are detected in the image by IQLA; Undetected catalogue sources above a user specified 
counts threshold; Sources not in the catalogue for which an open program proposal has been accepted; New sources 
or transients that are not in the current catalogue release; Other sources of interest. 



tion than ISGRI on the ScW time scale. The ISDC 
analysis pipeline issues alerts for potentially inter- 
esting astrophysical events, using the ISDC General 
Refe rence Catalogue of hi gh energy sources as an in- 
put l|Ebisawa et al]l2003l) . A detection is identified 
with a particular source, for both JEM-X and ISGRI, 
if it is located within 0.1° of the catalogue position. 
Alerts are then issued in three cases: 



• NEW: A source is detected with a significance 
above a certain threshold (> 16a for JEM-X, 
> 10(7 for ISGRI) and can not be associated 
with any known position from the ISDC refer- 
ence catalogue. 

• TOO: A source, which is flagged as having an 
accepted INTEGRAL Target of Opportunity 
(TOO) proposal, is detected above 16a in JEM- 
X or 10a in ISGRI. The Scientist on Duty then 
performs further analysis to check if the trigger 



criterea specific to that source are met, before 
taking further action. 

• VAR: A source is detected and its brightness 
is measured to vary, by ± a factor of 10, of a 
baseline flux recorded in the catalogue for each 
instrument and energy band. 

Very bright NEW source alerts, with detection sig- 
nificance > 30<7 in either JEM-X or ISGRI, are 
immediately sent by automated SMS text message 
to the ISDC Operations Coordinator's mobile tele- 
phone, which enables an instant response at any time 
of the day. The values of the alert thresholds depend 
on the performance of the imaging software, which 
is affected by systematic errors. The present values 
have been set, to minimise the number of false alerts 
while not missing important events, by experience 
from the first year of operations. 

In addition, the IQLA software scans each image 
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Figure 2. The ISGRI exposure map, in Galactic Coordinates, for the period 2003-06-12 to 200^-02-10 (Revo- 
lutions 81 to 162). Superimposed are the positions of 157 sources detected in the same period by IQLA in one 
energy band and at least one Sc W with either JEM-X or ISGRI. 



and produces a summary of the sources detected in 
it, containing the detected position and flux of each 
source together with expected values from the cata- 
logue, where appropriate. The science output from 
IQLA is monitored in real time, during the working 
day, 7 days a week by the ISDC duty scientist. Im- 
ages taken during the night are inspected routinely 
each morning. In particular, the images are exam- 
ined when an automatic alert has been issued. A 
typical IQLA ISGRI image, of a single ScW, from 
recent GPS observations is seen in Fig. 



4. RESULTS FROM ISDC OPERATIONS 



Work at ISDC Operations is performed in close con- 
tact with the INTEGRAL Science Working Team 
(ISWT) and individual observers, depending on the 
proprietary rights of particular observations. To 
date, a number of Scientific Circulars have arisen, 
at least in part, from the operational use of IQLA at 
the ISDC. A selection of some of these, with reference 
to the relevant circulars, is shown below: 



• 2004-02-19: GX 339-4; 3-200 keV brightnening 
in JEM-X & ISGRI - ATEL 240 



3. SOURCE HISTORIES 



Since Revolution 81 (2003-06-12) to date (Revolution 
162, 2004-02-10) 157 sources have been detected in a 
single ScW by ISGRI and/or JEM-X. The positions 
of the detected sources are shown against the ISGRI 
exposure map in Fig. [3 For each detected source, a 
database of the flux seen in each ScW, in either en- 
ergy band of both instruments, is updated at the end 
of each revolution. The summaries form a database, 
in text format, which can be queried quickly by a 
collection of simple scripts. This allows the Scien- 
tist on Duty to easily investigate the flux history 
of any previously detected source, by producing a 
light curve, with fluxes binned per ScW. A simple 
calibration can be made by scaling to the historic 
lightcurve for the Crab Nebula, as shown in the ex- 
ample in Fig. |3| However, care must be taken to 
account for the differing calibration between older 
versions of the analysis and imaging software, as re- 
running the analysis for archival data each time a 
software update is made would require a prohibitive 
amount of computing time. 



• 2004-02-19: 4U 1724-307; 3-20 keV flux transi- 
tion confirmed by JEM-X - ATEL 241 

• 2003-11-28: Vela X-l; Bright flare > 1 Crab - 
ATEL 211 

• 2003-08-26: XTE J1739-302; 100 mCrab flare 
seen in 20-100 keV - ATEL 181 

• 2003-04-23: ICR J18325-0756; New source seen 
by ISGRI - ATEL 154 

• 2003-03-24: XTE J1550-564; 20-100 keV flux > 
100 mCrab, triggered TOO - IAUC 8100 

• 2003-03-06: IGR J19140+098; New source seen 
by ISGRI - IAUC 8088 

• 2003-01-29: IGR J16318-4848; New source seen 
by ISGRI - IAUC 8063 

The ability of IQLA to automatically analyse INTE- 
GRAL images as soon as they are available means 
that it is possible to report events such as those 
above within a few hours of their occurrence. If nec- 
essary, the Scientist on Duty can perform a deeper 
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Figure 3. Light curves of Vela X-l, taken from ISGRI and JEM-X IQLA images, with fluxes scaled to the 
Crab Nebula. A bright flare can be seen, starting at 2003-ll-28T02:32:52 UTC (INTEGRAL Julian Date 
= 1427.1069,). The relative sparcity of the JEM-X data is due to that instrument's smaller field of view and the 
5x5 dither pattern of the observation. See also Stauberi (in these proceedings) for analysis of this event. 



analysis, with the standard Offline Science Analy- 
sis (OSA) from within the operational network, to 
confirm detections o r make further measure ments in 
one or more ScWs ()Courvoisier et al] 120031) . A list 
of Scientific Circulars arising from INTEGRAL ob- 
servations is maintained at the ISDC at; 

http : //isdc .unige . ch/ index . cgi?Science+circulars 

Several new sources, that are bright enough to be 
seen in a single ScW (whether persistent or tran- 
sient) have also been reported by INTEGRAL. For 
a summary of all new INTEGRAL sources, see; 

http : //isdc .unige . ch/ ~rodrigue/html/ igrsources .html 



5. CONCLUSIONS 



INTEGRAL images are routinely monitored, every 
day of the year, by the ISDC duty Scientist. The 
primary tool for this is IQLA, which allows the inter- 
active analysis of ISGRI and JEM-X images, and to 
respond to alerts for potentially interesting events is- 
sued automatically by the system. The ISDC IQLA 
software has also been saving a database of source 
detections since revolution 81. This database can be 
used to show quick-look light curves of any previously 
detected source, which is highly useful in investigat- 
ing the flux history of a source currently found to be 
active. In the future, it is envisaged that light curves 
for all detected sources will be publically available. 

To date, scientific operations of the ISDC have per- 
formed well, with several new sources and transient 



events reported from the routine monitoring of IN- 
TEGRAL data at the ISDC. In comparison to pre- 
vious hard X-ray / soft gamma-ray instruments, IN- 
TEGRAL has a unique property in that it is able to 
detect, confirm and report interesting events within 
a few hours of their occurrence. The monitoring of 
INTEGRAL data, by the ISDC Scientists on Duty, 
is a significant part of this property. 
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